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Ahstract 
We present our work on the frequency stabilization 
of a 1550 nm diode laser by locking its second harmonic 
to the hyperfine transition of the iodme. Tfus scheme 
provides a general method to stabilize the frequency of 
laser diode in the wavelength range from 1500 to 1600 
nm. 
Frequency stabilization of 1550 nm diode laser is 
important for the development of WDM (wavelength 
division multiplex) optical communication and optical 
measurements. People have stabilized the 1.55 pm diode 
laser by frequency locking to the optical transitions of 
molecules NH,, C,H,, HCN, and so on [l], or by 
frequency locking to the transition centers of rubidium or 
potassium atom using its second harmonic radiation [24]. 
Although molecules offer many transitions for frequency 
loclung over a certain range, their transition moments are 
usually small and cavity enhancement is needed to obtain 
the saturation spectrum. On the other hand, rubidium and 
potassium atoms offer only three transitions for frequency 
locking in 1500 to 1600 nm although they have strong 
dipole moment. 
Here we report on a new approach. It is to stabilize 
the frequencydoubled 1550 nm diode laser to the 
hyperfine transition of iodme molecule. Due to the dense 
spectrum of iodine molecule, this approach offers a 
convenient method to stabilize diode laser in the 
wavelength range from 1500 to 1600 nm. The frequency 
stability can be easily reach 100 kHz order. In addition the 
absolute frequencies of the iodine hyperfine transitions 
can be predicted to an accuracy of 100 MIZ [5]. Recent 
developments of the efficient quasi-phase matching (QPM) 
periodically-poled LiNbO, (PPLN) waveguide doubler 
make this experiment possible. 
The schematic of our stabilization system is shown 
in Fig. 1. The diode laser used is a New Focus 6300 
extemal cavity laser system. Its linewidth is < 1 MHz and 
output power is > 8 mW. After passing through a Faraday 
isolator, the laser beam is coupled into an erbiumdoped 
fiber amplifier (EDFA) which amplifies the laser power to 
about 60 mW. Then the frequency of the 1550 nm 
radiation is doubled by a QPM PPLN waveguide doubler 
which is heated to a phase-matching temperature of 100 
OC to prevent the photo-refractive effect. The second 
harmonic radiation out of the QPM PPLN waveguide is 
then used to obtain the corresponding saturation spectrum 
of ’2712 hyperfine transition by the conventional third- 
harmonic demodu-lation technique. In order to increase 
the signal the iodine cell is heated up to a temperature 
above 500 OC while its cold finger is kept at 25 ‘C. 
We have produced a 1.3 mW 777 nm second 
harmonic radiation at 15 mW fundamental power. We 
should be able to generate > 10 mW second harmonic 
power in the near future and stabilize the laser to the 
hyperfine transition of iodine. The finial results will be 
presented in the conference. 
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Fig. 1 Schematic diagram of the iodine-stabilized 1550 nm diode laser system. PBS: polarizing beam splitter 
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